The kinase homology domain of receptor guanylyl cyclase C: ATP binding and identification of an adenine nucleotide sensitive site.
The role of the kinase homology domain (KHD) in receptor guanylyl cyclases is to regulate the activity of the catalytic guanylyl cyclase domain. The KHD lacks many of the amino acids required for phosphotransfer activity and, therefore, is not expected to possess kinase activity. Guanylyl cyclase activity of the receptor guanylyl cyclase C (GC-C) is modulated by ATP, and computational modeling showed that the KHD can adopt a structure similar to protein kinases, suggesting that the KHD is the site for ATP interaction. A monoclonal antibody, GCC:4D7, raised to the KHD of GC-C, fails to react with GC-C in the presence of ATP and ATP analogues that regulate GC-C catalytic activity, indicating that a conformational change occurs in the KHD on ATP binding. Mapping of the epitope of the antibody through the use of recombinant protein constructs and phage display showed that the epitope for GC-C:4D7 lies immediately C-terminal to a critical lysine residue (Lys516 in GC-C), required for ATP interaction in protein kinases. By employing a novel approach utilizing ATP-agarose affinity chromatography, we demonstrate that the intracellular domain of GC-C and the KHD bind ATP. Mutation of Lys516 to Ala abolishes ATP binding. Thus, this report is the first to show direct ATP binding to the pseudokinase domain of receptor guanylyl cyclase C, as well as to identify dramatic conformational changes that occur in this domain on ATP binding, akin to those seen in catalytically active protein kinases.